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;M tr 5 ' (57) Abstract: 
PROBLEM TO BE SOLVED: To enable connections, without utilizing soldering 
the connection of a feeding terminal electrode 4 of a surface-mounting 
type antenna 1 with an electrode pad 11 for feeding, which is formed on 
a board 5 to be a mounting object. 



SOLUTION: The end side of the feeding terminal electrode 4 connected 
with a feeding radiation electrode 3 is formed nearly opposite to the 
bottom surface of a dielectric substrate 2. The end side of each ground- 
earthing terminal electrode 8 connected with each non-feeding radiation 
electrode 7 is formed nearly opposite to the bottom surface of the 
dielectric substrate 2. The end side of the feeding terminal electrode 4 
is connected via a capacitance with a feeding electrode pad 11, which is 
present on a mounting board 5. The end side of each grounding terminal 
electrode 8 is connected via a capacitance with each grounding electrode 
pad which is present on the mounting board 5. Since it is not required 
that the respective end sides of the feeding terminal electrode 4 and 
each grounding terminal electrode 8 are connected directly with the 
electrode pads present on the mounting board 5, their solderings can be 
abbreviated. Thereby, various problems caused by soldering can be 
prevented. 
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CLAIMS 



[Claira(s)] 

[Claim 1] The electric supply radiation electrode which it has a 
dielectric base, and a signal is supplied to this dielectric base from a 
signal source of supply, and performs antenna actuation, In the surface 
mount mold antenna with which the non-supplied electric power radiation 
electrode which carries out an electromagnetic coupling to an electric 
supply radiation electrode, and makes the double resonance state is 
formed The electric supply terminal electrode which supplies the signal 
from a signal source of supply to an electric supply radiation electrode 
connects a end face side to an electric supply radiation electrode, and 
is prepared. Moreover, the terminal electrode for grand touch-down for 
making a gland ground a non-supplied electric power radiation electrode 
connects a end face side to a non-supplied electric power radiation 
electrode, and is prepared. Each tip side of these electric supply 
terminal electrode and the terminal electrode for grand touch-down It is 
bent and formed towards the inside or the outside of a dielectric base, 
and abbreviation opposite arrangement is carried out on the base through 
medium dielectric material, respectively. The tip side of the electric 
supply terminal electrode It is the surface mount mold antenna 
characterized by having formed capacity between the electrode pads for 
electric supply currently formed in the substrate for mounting, and the 
tip side of the terminal electrode for grand touch-down having 
accomplished with the configuration which forms capacity between the 
electrode pads for grand touch-down currently formed in the substrate 
for mounting. 

[Claim 2] An electric supply radiation electrode is the surface mount 
mold antenna according to claim 1 characterized by having accomplished 
with the electric supply radiation electrode of -(2n-l) lambda/4 molds 
(n is the natural number). 

[Claim 3] At least one of the medium dielectric material between the tip 
side of an electric supply terminal electrode and a base and the medium 
dielectric material between the tip side of the terminal electrode for 
grand touch-down and a base is the surface mount mold antenna according 
to claim 1 or 2 characterized by having the specific inductive capacity 
more than the specific inductive capacity of a dielectric base. 



[Claim 4] At least one of a dielectric base and the medium dielectric 
material is the surface mount mold antenna according to claim 1, 2, or 3 
characterized by being constituted with the ingredient with which the 
dielectric constant adjustment ingredient was mixed by the resin 
ingredient. 

[Claim 5] The surface mount mold antenna of any one publication of claim 
1 characterized by being formed of one of an insert molding method and 
the outsert fabricating methods, and changing thru/or claim 4. 
[Claim 6] Both some dielectric bases [ at least ], and medium dielectric 
both [ inner / inner one side or ] are the surface mount mold antenna of 
any one publication of claim 1 characterized by being constituted with 
the ingredient with the melting point of 200 degrees C or less thru/or 
claim 5. 

[Claim 7] A part for the bottom surface part of medium dielectric 
material is the surface mount mold antenna of any one publication of 
claim 1 characterized by being constituted with the ingredient which has 
resiliency thru/or claim 6. 

[Claim 8] The ingredient which has resiliency is the surface mount mold 
antenna according to claim 7 characterized by being thermoplastic 
elastomer. 

[Claim 9] The transmitter characterized by forming the surface mount 
mold antenna of any one publication of claim 1 thru/or claim 8. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitter 
equipped with the surface mount mold antenna and it which can carry out 



a surface mount to the circuit board of a transmitter etc. 
[0002] 

[Background of the Invention] An example of a surface mount mold antenna 
is shown to drawing 5 by the typical perspective view. This surface 
mount mold antenna 1 has the dielectric base 2, and the radiation 
electrode 3 is formed in the top face of the dielectric base 2. Moreover, 
the electric supply terminal electrode 4 is formed in the side face of 
the dielectric base 2 toward the top face from the base side, and the 
lower limit side (tip side) of this electric supply terminal electrode 4 
turns to a base. Moreover, the upper limit side (end face side) of the 
electric supply terminal electrode 4 is connected to the electric supply 
radiation electrode 3. 

[0003] The surface mount of such a surface mount mold antenna 1 is 
carried out to the substrate 5 for [, such as the circuit board of a 
transmitter, ] mounting (mounting substrate) by making a base into a 
component side using solder. The signal source of supply 6 is formed in 
the mounting substrate 5, and the electrode pad for electric supply (not 
shown) which makes flow connection at the signal source of supply 6 is 
formed in the substrate side. In case the surface mount of the surface 
mount mold antenna 1 is carried out to the mounting substrate 5, flow 
connection of the electrode pad side for electric supply and the tip 
side (that is, part currently formed in the base of the dielectric base 
2) of the electric supply terminal electrode 4 is directly made with 
solder. 

[0004] Thus, if a signal is supplied to the electric supply radiation 
electrode 3 through the electrode pad and the electric supply terminal 
electrode 4 for electric supply from the signal source of supply 6 in 
the condition that the surface mount of the surface mount mold antenna 1 
is carried out to the mounting substrate 5, based on this supplied 
signal, the electric supply radiation electrode 3 will perform antenna 
actuation. 
[0005] 

[Problem (s) to be Solved by the Invention] With this surface mount mold 
antenna 1, it is the configuration of making flow connection of the tip 
side of the electric supply terminal electrode 4 directly to the 
electrode pad for electric supply of the mounting substrate 5. In such a 
case, direct continuation of the electrode pad for electric supply is 
carried out the tip side of the electric supply terminal electrode 4 for 
the reasons of the ease of manufacture etc. using solder in many cases. 
However, since the dielectric base 2 cannot bear the melting temperature 
of solder when the melting point of the ingredient which constitutes the 



dielectric base 2 is lower than the melting point of solder, solder 
cannot be used as a connecting means of the electric supply terminal 
electrode 4 and the electrode pad for electric supply. 
[0006] In this case, for example, it is possible as a connecting means 
of the electric supply terminal electrode 4 and the electrode pad for 
electric supply to use a spring pin. However, in using a spring pin, 
there is a possibility that the defective continuity of the electric 
supply terminal electrode 4 and the electrode pad for electric supply 
may occur. Moreover, each of the dielectric base 2 and the mounting 
substrate 5 will always be joined by the stress by the elasticity of a 
spring pin, and we are anxious about degradation of endurance. Moreover, 
the problem that components cost will increase arises by using a spring 
pin. 

[0007] It is in offering the transmitter equipped with the surface mount 
mold antenna and it which that purpose can connect the electrode pad for 
electric supply currently formed in the electric supply terminal 
electrode and the substrate for mounting, without using solder and a 
spring pin by accomplishing this invention in order to solve the above- 
mentioned technical problem, and can avoid those defective continuity. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, this invention is taken as a means to solve said technical 
problem with the configuration shown below. The 1st invention has a 
dielectric base. Namely, to this dielectric base In the surface mount 
mold antenna with which the electric supply radiation electrode which a 
signal is supplied from a signal source of supply, and performs antenna 
actuation, and the non-supplied electric power radiation electrode which 
carries out an electromagnetic coupling to an electric supply radiation 
electrode, and makes the double resonance state are formed The electric 
supply terminal electrode which supplies the signal from a signal source 
of supply to an electric supply radiation electrode connects a end face 
side to an electric supply radiation electrode, and is prepared. 
Moreover, the terminal electrode for grand touch-down for making a gland 
ground a non-supplied electric power radiation electrode connects a end 
face side to a non-supplied electric power radiation electrode, and is 
prepared. Each tip side of these electric supply terminal electrode and 
the terminal electrode for grand touch-down It is bent and formed 
towards the inside or the outside of a dielectric base, and abbreviation 
opposite arrangement is carried out on the base through medium 
dielectric material at the base, respectively. The tip side of the 
electric supply terminal electrode Capacity is formed between the 



electrode pads for electric supply currently formed in the substrate for 
mounting, and it is characterized by the tip side of the terminal 
electrode for grand touch-down having accomplished with the 
configuration which forms capacity between the electrode pads for grand 
touch-down currently formed in the substrate for mounting. 
[0009] The 2nd invention is equipped with the 1st configuration of 
invention, and the electric supply radiation electrode is characterized 
by having accomplished with the electric supply radiation electrode of - 
(2n-l) lambda/4 molds (n is the natural number). 

[0010] The 3rd invention is equipped with the configuration of the 1st 
or the 2nd invention, and at least one of the medium dielectric material 
between the tip side of an electric supply terminal electrode and a base 
and the medium dielectric material between the tip side of the terminal 
electrode for grand touch-down and a base is characterized by having the 
specific inductive capacity more than the specific inductive capacity of 
a dielectric base. 

[0011] The 4th invention is equipped with the configuration of the 1st, 
the 2nd, or the 3rd invention, and at least one of a dielectric base and 
the medium dielectric material is characterized by being constituted 
with the ingredient with which the dielectric constant adjustment 
ingredient was mixed by the resin ingredient. 

[0012] 5th invention is characterized by having the configuration of any 
one invention of the 1st - the 4th invention, being formed of one of an 
insert molding method and the outsert fabricating methods, and changing. 
[0013] The 6th invention is equipped with the configuration of any one 
invention of the 1st - the 5th invention, and both some dielectric bases 
[ at least ], and medium dielectric both [ inner / inner one side or ] 
are characterized by being constituted with the ingredient with the 
melting point of 200 degrees C or less. 

[0014] The 7th invention is equipped with the configuration of any one 
invention of the 1st - the 6th invention, and a part for the bottom 
surface part of medium dielectric material is characterized by being 
constituted with the ingredient which has resiliency. 
[0015] The 8th invention is equipped with the 7th configuration of 
invention, and it is characterized by the ingredient which has 
resiliency being thermoplastic elastomer. 

[0016] 9th invention is characterized by forming the surface mount mold 
antenna of any one invention of the 1st - the 8th invention about the 
transmitter. 

[0017] In this invention, the tip side of an electric supply terminal 
electrode accomplishes with the configuration which forms capacity 



between the electrode pads for electric supply currently formed in the 
substrate for mounting. Moreover, the terminal electrode for grand 
touch-down is accomplished with the configuration which forms capacity 
between the electrode pads for grand touch-down currently formed in the 
substrate for mounting. 

[0018] Thereby, an electric supply terminal electrode and the electrode 
pad for electric supply are connected in RF through capacity, and the 
electrode pad for grand touch-down is similarly connected with the 
terminal electrode for grand touch-down in RF through capacity. For this 
reason, the signal supplied to the electrode pad for electric supply 
from the signal source of supply is supplied to an electric supply 
terminal electrode through capacity from the electrode pad for electric 
supply, and is transmitted to an electric supply radiation electrode 
through the electric supply terminal electrode concerned. Moreover, it 
connects with the electrode pad for grand touch-down through capacity 
from the terminal electrode for grand touch-down, and a non-supplied 
electric power radiation electrode is grounded in a gland. 
[0019] Thus, in this invention, it is the configuration of not making 
the electrode pad for electric supply making flow connection of the 
terminal electrode for grand touch-down for the tip side of an electric 
supply terminal electrode directly again at the electrode pad for grand 
touch-down, respectively. Various problem generating which became 
unnecessary to use solder and a spring pin and originated in solder or a 
spring pin by this can be prevented. 
[0020] 

[Embodiment of the Invention] Below, the example of an operation gestalt 
concerning this invention is explained based on a drawing. 
[0021] To drawing 1 (a), the example of 1 gestalt of a characteristic 
surface mount mold antenna is shown by the typical perspective view in 
the transmitter of this example of an operation gestalt, and the 
sectional view of the A-A part shown in drawing 1 (a) is typically shown 
in drawing 1 (b) at it. In addition, a transmitter has various 
configurations, the configuration of those other than the surface mount 
mold antenna in a transmitter may adopt which configuration, and 
explanation of the configuration of those other than a surface mount 
mold antenna is omitted in this example of an operation gestalt here. 
Moreover, the same sign is given to the same name part as the surface 
mount mold antenna shown in drawing 5 , and duplication explanation of 
the intersection is omitted. 

[0022] In this example of an operation gestalt, while the electric 
supply radiation electrode 3 is formed in the dielectric base 2 of the 



surface mount mold antenna 1, the non-supplied electric power radiation 
electrode 7 (7a, 7b) which carries out an electromagnetic coupling to 
the electric supply radiation electrode 3, and makes the double 
resonance state is formed with the gestalt which puts the electric 
supply radiation electrode 3. In addition, although various means of 
setting up suitably spacing between the electric supply radiation 
electrode 3 and the non-supplied electric power radiation electrode 7 in 
order that the electric supply radiation electrode 3 and the non- 
supplied electric power radiation electrode 7 (7a, 7b) may make the good 
double resonance state are provided, the explanation is omitted here. 
[0023] In this example of an operation gestalt, the electric supply 
radiation electrode 3 is accomplished with the electric supply radiation 
electrode of -(2n-l) lambda/4 molds (n is the natural number). 
[0024] Moreover, the dielectric base 2 is constituted by the suitable 
specific inductive capacity in consideration of antenna properties, such 
as resonance frequency of a setup of the electric supply radiation 
electrode 3 or the non-supplied electric power radiation electrode 7, 
and Q value, the miniaturization of the surface mount mold antenna 1, 
etc. , and the dielectric material with dielectric dissipation factor 
tandelta. As a dielectric material which constitutes the dielectric base 
2, there is a dielectric material with which dielectric constant 
adjustment ingredients (for example, filler (powder of the ceramics) 
etc. ) were mixed by for example, the resin ingredient (for example, 
epoxy) not to mention the ceramics. Thus, if the dielectric materials 
which can constitute the dielectric base 2 are the suitable specific 
inductive capacity in consideration of an antenna property, the 
miniaturization of an antenna, etc. , and a dielectric material with 
dielectric dissipation factor tandelta, they may adopt any dielectric 
material as a component of the dielectric base 2, and will not be 
limited especially those with two or more sorts, and here. 
[0025] The electric supply terminal electrode 4 and the terminal 
electrode 8 (8a, 8b) for grand touch-down are formed in the side face of 
the dielectric base 2. It connects with the electric supply radiation 
electrode 3, and an other end side (tip side) is bent and formed towards 
the inside of the dielectric base 2, and abbreviation opposite 
arrangement is carried out by the end side (end face side) of the 
electric supply terminal electrode 4 through the base and spacing of the 
dielectric base 2. Moreover, the end side (end face side) of terminal 
electrode 8a for grand touch-down is connected to non-supplied electric 
power radiation electrode 7a, and the end face side of terminal 
electrode 8b for grand touch-down is connected to non-supplied electric 



power radiation electrode 7b, respectively. Like the tip side of the 
electric supply terminal electrode 4, each [ of the terminal electrode 8 
for grand touch-down ] other end side (tip side) 8alphaa and 8alphab are 
bent and formed towards the inside of the dielectric base 2, and 
abbreviation opposite arrangement is carried out through the base and 
spacing of the dielectric base 2, respectively. 

[0026] As shown in the substrate (mounting substrate) 5 which mounts the 
surface mount mold antenna 1 of this example of an operation gestalt at 
drawing 2 (a), the electrode pad 11 for electric supply is formed in the 
location which carries out abbreviation opposite at tip side 4alpha of 
the electric supply terminal electrode 4. Moreover, electrode pad 12b 
for grand touch-down is formed in the location as for which electrode 
pad 12a for grand touch-down carries out abbreviation opposite at tip 
side 8alpha[ of terminal electrode 8b for grand touch-down ] b in the 
location which carries out abbreviation opposite at tip side 8alpha[ of 
terminal electrode 8a for grand touch-down ] a, respectively. The 
electrode pad 11 for electric supply is connected to the signal source 
of supply 6. Moreover, the electrode pads 12a and 12b for grand touch- 
down are grounded in the gland, respectively. 

[0027] When the surface mount mold antenna 1 mounts in the mounting 
position where the mounting substrate 5 was defined beforehand, capacity 
C4 is formed between tip side 4alpha of the electric supply terminal 
electrode 4, and the electrode pad 11 for electric supply. Moreover, 
similarly, capacity C8a is formed between tip side 8alpha[ of terminal 
electrode 8a for grand touch-down ] a, and electrode pad 12a for grand 
touch-down, and capacity C8b is formed, respectively between tip side 
8alpha[ of terminal electrode 8b for grand touch-down ] b, and electrode 
pad 12b for grand touch-down. 

[0028] In addition, in this example of an operation gestalt, the area of 
tip side 4alpha of the electric supply terminal electrode 4 is narrower 
than the area of the electrode pad 11 for electric supply, as shown in 
the area of the electrode pad 11 for electric supply, equivalent, or 
drawing 2 (b) . Moreover, it is narrower than the area of the area of the 
electrode pads 12a and 12b being the same and for grand touch-down, an 
EQC, or the electrode pads 12a and 12b for grand touch-down also about 
each [ of the terminal electrode 8 for grand touch-down ] tip side 
8alphaa, and 8alphab. 

[0029] Although it is difficult to mount the surface mount mold antenna 
1 in the setting location of the mounting substrate 5 very with high 
precision and small in case the surface mount mold antenna 1 is mounted 
in the mounting substrate 5, dispersion arises in the mounting position 



of the surface mount mold antenna 1 to the mounting substrate 5. When 
the area of tip side 4alpha of the electric supply terminal electrode 4 
and the area of tip side of terminal electrode 8 for grand touch-down 
8alphaa and 8alphab are narrower than the area of the electrode pad 11 
for electric supply, or the electrode pad 12 for grand touch-down The 
electrode pads 11, 12a, and 12b of the mounting substrate 5 can be made 
to carry out abbreviation opposite of the whole surface of tip side 
4alpha of the electric supply terminal electrode 4, tip side of terminal 
electrode 8 for grand touch-down 8alphaa, and 8alphab, without receiving 
the bad influence of dispersion in such a mounting position. The problem 
that originate in dispersion in a mounting position and capacity C8a 
between the capacity C4 between tip side 4alpha of the electric supply 
terminal electrode 4 and the electrode pad 11 for electric supply, and 
tip side of terminal electrode 8 for grand touch-down 8alphaa, 8alphab 
and the electrode pad 12 for grand touch-down and C8b vary by this can 
be prevented. 

[0030] The field across which it faces in this example of an operation 
gestalt with tip side 4alpha of the electric supply terminal electrode 4, 
and the electrode pad 11 for electric supply, The field across which tip 
side 8alpha[ of terminal electrode 8a for grand touch-down ] a and 
electrode pad 12a for grand touch-down face, The medium dielectric 
material 10 (104, 108a, 108b) is formed in the field across which tip 
side 8alpha[ of terminal electrode 8b for grand touch-down ] b and 
electrode pad 12b for grand touch-down face, respectively. The these 
media dielectric material 10 (104, 108a, 108b) is formed by for example, 
the insert molding method or the outsert fabricating method. 
[0031] The medium dielectric material 104 is constituted by the 
dielectric material with low dielectric dissipation factor tandelta for 
having the suitable specific inductive capacity in consideration of the 
impedance of the electric supply radiation electrode 3, and raising the 
Q value of the electric supply radiation electrode 3. That is, when the 
impedance of the electric supply radiation electrode 3 is in the 
impedance by the side of the signal source of supply 6, and a 
mismatching condition, the adjustment by the side of the electric supply 
radiation electrode 3 and the signal source of supply 6 can be taken by 
using the capacity C4 between the electrode pads 11 tip side 4alpha of 
the electric supply terminal electrode 4, and for electric supply. When 
the electric supply radiation electrode 3 and signal source-of-supply 6 
side is mismatching, a dielectric material with the specific inductive 
capacity for obtaining the capacity C4 for the adjustment by the side of 
the electric supply radiation electrode 3 and the signal source of 



supply 6 constitutes the medium dielectric material 104 from this. 
[0032] moreover, when the impedance of the electric supply radiation 
electrode 3 can take the impedance by the side of the signal source of 
supply 6, and adjustment Since flow connection should just be made 
almost [ in RF ] short between tip side 4alpha of the electric supply 
terminal electrode 4, and the electrode pad 11 for electric supply, the 
medium dielectric material 104 A dielectric material with the high 
specific inductive capacity for making flow connection of between the 
electrode pads 11 tip side 4alpha of the electric supply terminal 
electrode 4 and for electric supply short in RF constitutes. In this 
case, the medium dielectric material 104 has specific inductive capacity 
higher than the specific inductive capacity of the dielectric base 2 in 
many cases. 

[0033] Capacity C8a between tip side 8alpha[ of terminal electrode 8a 
for grand touch-down ] a, and electrode pad 12a for grand touch-down, 
And capacity C8b between tip side 8alpha[ of terminal electrode 8b for 
grand touch-down ] b and electrode pad 12b for grand touch-down What is 
necessary is just to make flow connection of tip side of terminal 
electrodesa [ 8 ] and 8b for grand touch-down 8alphaa, 8alphab, and the 
electrode pads 12a and 12b for grand touch-down short in RF. For this 
reason, the medium dielectric material 108a and 108b is constituted by 
the dielectric material which has the high specific inductive capacity 
for making flow connection of tip side of terminal electrodesa [ 8 ] and 
8b for grand touch-down 8alphaa, 8alphab, and the electrode pads 12a and 
12b for grand touch-down short in RF, respectively. In this case, the 
medium dielectric material 108a and 108b has specific inductive capacity 
higher than the specific inductive capacity of the dielectric base 2 in 
many cases. 

[0034] There are a charge of an admixture of for example, a resin 
ingredient (for example, epoxy) and a dielectric constant adjustment 
ingredient (for example, filler (powder of the ceramics)) and various 
dielectric materials, such as ceramics, as dielectric material which can 
constitute the medium dielectric material 104, 108a and 108b. Here, 
especially the component of the medium dielectric material 104, 108a and 
108b is not limited. 

[0035] In addition, of course, the medium dielectric material 104, 108a 
and 108b may be constituted by the same ingredient, and may be 
constituted by mutually different ingredient. Moreover, the medium 
dielectric material 104, 108a and 108b may be constituted by the same 
ingredient as the dielectric base 2. Furthermore, the medium dielectric 
material 104, 108a and 108b is good also as a configuration from which 



the whole may be constituted by one ingredient, forms combining two or 
more ingredients, respectively, and an ingredient differs partially. 
[0036] Furthermore, as for the medium dielectric material 104, 108a and 
108b, it is desirable that a part for a bottom surface part is 
constituted with the ingredient (for example, thermoplastic elastomer) 
with elastic force at least. It is because the base of the medium 
dielectric material 104, 108a and 108b can be stuck to the substrate side 
of the mounting substrate 5, when the surface mount mold antenna 1 is 
mounted in the mounting substrate 5. It can prevent that spacing between 
tip side 4alpha of the electric supply terminal electrode 4, spacing 
[ between the electrode pads 11 for electric supply ] and tip side of 
terminal electrodesa [ 8 ] and 8b for grand touch-down 8alphaa, 8alphab 
and electrode pad 12a for grand touch-down, and 12b changes with 
products by sticking the base of the medium dielectric material 104, 108a 
and 108b, and the substrate side of the mounting substrate 5. Thereby, 
dispersion in capacity C4, C8a, and C8b can be prevented, and precision 
can improve the set point capacity C4, C8a, and C8b. 
[0037] In this example of an operation gestalt, in case the surface 
mount mold antenna 1 is mounted in the mounting substrate 5, the means 
for fixing the dielectric base 2 to the mounting substrate 5, without 
using solder is established. In the example of illustration, a means 13 
to fix the dielectric base 2 to the mounting substrate 5 by the caulking 
is established. 

[0038] In this example of an operation gestalt, each [ of the electric 
supply terminal electrode 4 and the terminal electrodes 8a and 8b for 
grand touch-down ] tip side 4alpha, 8alphaa, and 8alphab carry out 
opposite arrangement at the electrode pads 11, 12a, and 12b of the 
mounting substrate 5 which corresponds, respectively using that fixed 
means 13 by mounting the surface mount mold antenna 1 in the mounting 
field of a setup of the mounting substrate 5. Thereby, if a signal is 
supplied to the electrode pad 11 for electric supply from the signal 
source of supply 6, the signal will be transmitted to the electric 
supply terminal electrode 4 through capacity C4 from the electrode pad 
11 for electric supply, and will be supplied to the electric supply 
radiation electrode 3. By this signal supply, the electric supply 
radiation electrode 3 performs antenna actuation. 

[0039] Moreover, by the electromagnetic coupling of the electric supply 
radiation electrode 3 and the non-supplied electric power radiation 
electrode 7 (7a, 7b), a signal is transmitted to the non-supplied 
electric power radiation electrode 7, and the non-supplied electric 
power radiation electrode 7 performs antenna actuation based on the 



signal concerned. This non-supplied electric power radiation electrode 7 
and the electric supply radiation electrode 3 make the double resonance 
state, for example, can attain broadband-ization of a frequency band. 
This becomes possible to correspond to two or more communication system. 
[0040] According to this example of an operation gestalt, tip side of 
electric supply terminal electrode 4 4alpha and tip side of terminal 
electrode 8 for grand touch-down 8alphaa and 8alphab were taken as the 
configuration which can carry out abbreviation opposite arrangement with 
the electrode pads 11, 12a, and 12b of the mounting substrate 5 through 
the medium dielectric material 104, 108a and 108b, respectively. Thereby, 
tip side 4alpha of the electric supply terminal electrode 4, tip side of 
terminal electrode 8 for grand touch-down 8alphaa, and 8alphab make flow 
connection in RF through capacity at the electrode pads 11, 12a, and 12b, 
respectively. 

[0041] When putting in another way, the electrode pad 11 tip side 4alpha 
of the electric supply terminal electrode 4 and for electric supply was 
considered as the configuration which does not have to make flow 
connection of the electrode pad 12 for tip side of terminal electrode 8 
for grand touch-down 8alphaa, 8alphab, and grand touch-down directly, 
respectively again. 

[0042] For this reason, in order to connect tip side 4alpha of the 
electric supply terminal electrode 4, tip side of terminal electrode 8 
for grand touch-down 8alphaa, and 8alphab to the electrode pads 11, 12a, 
and 12b on the mounting substrate 5, respectively, the need of using 
solder is lost. 

[0043] Moreover, in this example of an operation gestalt, the means for 
fixing the dielectric base 2 to the mounting substrate 5, without using 
solder is provided. The surface mount mold antenna 1 can be mounted in 
the mounting substrate 5 by this configuration and the characteristic 
configuration of the electric supply terminal electrode 4 and the 
terminal electrode 8 for grand touch-down, without using solder. 
[0044] By this, the dielectric base 2 can be constituted from melting 
temperature of solder using an ingredient with the low melting point of 
200 degrees C or less. Moreover, not only the surface mount mold antenna 
1 but other components may be carried in the mounting substrate 5. In 
such a case, if components with the low thermal resistance which cannot 
bear the melting temperature of solder are carried in the mounting 
substrate 5, the surface mount mold antenna 1 cannot be mounted in the 
mounting substrate 5 using solder. Since the surface mount mold antenna 
1 can be mounted in the mounting substrate 5 in this example of an 
operation gestalt, without using solder, it is very effective when a 



characteristic configuration mounts the surface mount mold antenna 1 in 
the mounting substrate 5 in which the components of low thermal 
resistance are carried in this example of an operation gestalt. 
[0045] Furthermore, in this example of an operation gestalt, since tip 
side 4alpha of the electric supply terminal electrode 4, tip side of 
terminal electrode 8 for grand touch-down 8alphaa, and 8alphab are 
configurations which do not carry out direct continuation to the 
electrode pads 11, 12a, and 12b on the mounting substrate 5, in order to 
carry out direct continuation, there is no need of using a spring pin, 
and the problem resulting from a spring pin can be avoided. That is, 
defective continuity' s problem and the problem of endurance degradation 
by the stress by the elasticity of a spring pin joining continuously the 
surface mount mold antenna 1 and the mounting substrate 5 are avoidable. 
Thereby, the dependability of the transmitter which formed the surface 
mount mold antenna 1 and the surface mount mold antenna 1 can be raised. 
[0046] Furthermore, in this example of an operation gestalt, since the 
medium dielectric material 104 between tip side 4alpha of the electric 
supply terminal electrode 4 and the electrode pad 11 for electric supply 
is minute, it hardly affects the antenna property of the electric supply 
radiation electrode 3. From this, the specific inductive capacity of the 
medium dielectric material 104 can be set up suitably, without caring 
about the antenna property of the electric supply radiation electrode 3. 
Thereby, it becomes easy as a circuit for taking impedance matching for 
example, with the electric supply radiation electrode 3 side and the 
signal source-of-supply 6 side to use the capacity C4 between tip side 
4alpha of the electric supply terminal electrode 4 and the electrode pad 
11 for electric supply. 

[0047] Thus, with capacity C4, since the impedance matching by the side 
of the electric supply radiation electrode 3 and the signal source of 
supply 6 can be taken, it becomes unnecessary to double the impedance of 
the electric supply radiation electrode 3 with the impedance by the side 
of the signal source of supply 6, and the degree of freedom of a design 
of the electric supply radiation electrode 3 can be raised. 
[0048] Furthermore, generally the capacitor for DC cut is formed at the 
mounting substrate 5 on the signal flow path of resulting [ from the 
signal source of supply 6 ] in the surface mount mold antenna 1. In this 
example of an operation gestalt, since the capacity C4 between tip side 
4alpha of the electric supply terminal electrode 4 and the electrode pad 
11 for electric supply can function as a capacitor for that DC cut, it 
can omit the capacitor for DC cut and can aim at reduction of components 
cost. 



[0049] In addition, this invention is not limited to this example of an 
operation gestalt, and can take the gestalt of various operations. For 
example, in this example of an operation gestalt, although two non- 
supplied electric power radiation electrodes 7a and 7b were formed, not 
only two but one is sufficient as the number of the non-supplied 
electric power radiation electrodes 7, and three or more are sufficient 
as it, and it is set up suitably. Moreover, about the electric supply 
radiation electrode 3, it is the same and is not limited to a number. 
[0050] Furthermore, it is good also as a gestalt by which two or more 
electric supply radiation electrodes 3 are connected to one electric 
supply terminal electrode 4 in common in this example of an operation 
gestalt, for example although the electric supply radiation electrode 3 
and the electric supply terminal electrode 4 suited the relation of one 
to one. Moreover, similarly, although the non-supplied electric power 
radiation electrode 7 and the terminal electrode 8 for grand touch-down 
also suited the relation of one to one in this example of an operation 
gestalt, it is good as a gestalt with which two or more non-supplied 
electric power radiation electrodes 7 are connected to one terminal 
electrode 8 for grand touch-down in common, for example. 
[0051] Furthermore, although this example of an operation gestalt showed 
the example of a means to fix by the caulking, as a means to fix the 
dielectric base 2 to the mounting substrate 5, without using solder, of 
course, the dielectric base 2 may be fixed to the mounting substrate 5 
with the other means. For example, adhesives may be used. Moreover, as 
shown in drawing 3 , the leg 14 with a pawl is formed in the dielectric 
base 2. Moreover, the through tube 15 for making the location 
corresponding to the leg 14 insert in the leg 14 is formed in the 
mounting substrate 5. And it is good also as a means to make the 
dielectric base 2 fix to the mounting substrate 5, by inserting the leg 
14 of the dielectric base 2 in the through tube 15 of the mounting 
substrate 5, and making the base of the mounting substrate 5 stop the 
pawl of the leg 14. 

[0052] In addition, when it is that to which the loading component can 
bear the melting temperature of solder when the dielectric base 2 etc. 
can bear the melting temperature of solder and components other than 
surface mount mold antenna 1 are carried in the mounting substrate 5, of 
course, it is good also as a configuration which mounts the surface 
mount mold antenna 1 in the mounting substrate 5 using solder. 
[0053] Furthermore, although the electric supply terminal electrode 4 
and the terminal electrode 8 (8a, 8b) for grand touch-down were formed 
in the side face of the dielectric base 2 in this example of an 



operation gestalt For example, the electric supply terminal electrode 4 
and the terminal electrode 8 (8a, 8b) for grand touch-down may be formed 
in the interior of the dielectric base 2 like drawing 4 (b) showing the 
perspective view of drawing 4 (a), and the cross section of the A-A part 
of drawing 4 (a). Furthermore, although it bent and each tip side of the 
electric supply terminal electrode 4 or the terminal electrode 8 (8a, 
8b) for grand touch-down was formed towards the inside of the dielectric 
base 2 in this example of an operation gestalt, respectively For example, 
as shown in drawing 4 (a) and (b) , each tip side of the electric supply 
terminal electrode 4 or the terminal electrode 8 (8a, 8b) for grand 
touch-down is turned, bent and formed in the outside of the dielectric 
base 2, respectively. It is good also as a configuration which makes the 
electrode pad 11 for electric supply of the mounting substrate 5, or the 
electrode pad 12 (12a, 12b) for grand touch-down carry out opposite 
arrangement of each [ of the electric supply terminal electrode 4 
concerned or the terminal electrode 8 (8a, 8b) for grand touch-down ] 
tip side 8alphaa, and the Salphab through the medium dielectric material 
10. 

[0054] Furthermore, in this example of an operation gestalt, although 
the pattern configuration of the electric supply radiation electrode 3 
or the non-supplied electric power radiation electrodes 7a and 7b was a 
square-like, the pattern configuration of these electric supply 
radiation electrode 3 or the non-supplied electric power radiation 
electrodes 7a and 7b may not be limited, and other pattern 
configurations, such as the shape of MIANDA, are sufficient as it. 
[0055] Furthermore, although the example formed with the ingredient of 
the medium dielectric material 10 with which the amount of bottom 
surface part has resiliency at least was described, an elastic 
ingredient may constitute a part or all for a bottom surface part etc. 
of the dielectric base 2 from this example of an operation gestalt. 
Furthermore, the dielectric base 2 is good also as a configuration from 
which the whole may be constituted by the same ingredient, it forms with 
the combination of two or more ingredients, and an ingredient differs 
partially. 
[0056] 

[Effect of the Invention] Since abbreviation opposite arrangement of 
each tip side of an electric supply terminal electrode and the terminal 
electrode for grand touch-down is carried out with the base of a 
dielectric base according to this invention, it is connectable in RF 
through the electrode pad and capacity which are formed in the substrate 
for mounting. For this reason, the solder and spring pin for carrying 



out direct continuation of each tip side of an electric supply terminal 
electrode and the terminal electrode for grand touch-down to the 
electrode pad of the substrate for mounting become unnecessary. 
[0057] Thereby, the problem of the defective continuity resulting from 
solder or a spring pin and the problem of endurance are avoidable. From 
this, a reliable surface mount mold antenna and a reliable transmitter 
can be offered. 

[0058] Furthermore, medium dielectric material is formed in the field 
inserted into the electrode pad for grand touch-down currently formed in 
the substrate for mounting the field [ which is inserted into the 
electrode pad for electric supply currently formed in the substrate for 
mounting the tip side of an electric supply terminal electrode ], and 
tip side of the terminal electrode for grand touch-down by for example, 
the insert molding method, the outsert fabricating method, etc. Since 
the medium dielectric material hardly affects the property of an 
electric supply radiation electrode and a non-supplied electric power 
radiation electrode, it is in the condition which became independent of 
the property of an electric supply radiation electrode or a non-supplied 
electric power radiation electrode mostly, and can set up the specific 
inductive capacity of medium dielectric material. 

[0059] For this reason, the function as a matching circuit for taking 
the impedance matching by the side of an electric supply radiation 
electrode and a signal source of supply in the capacity between the 
electrode pads for electric supply the tip side of an electric supply 
terminal electrode can be given by setting up the specific inductive 
capacity of medium dielectric material suitably. 

[0060] Since the impedance matching by the side of an electric supply 
radiation electrode and a signal source of supply can be taken with the 
capacity between the electrode pads for electric supply the tip side of 
an electric supply terminal electrode, it is not necessary to make the 
impedance by the side of a signal source of supply adjust the impedance 
of an electric supply radiation electrode, if it puts in another way. 
That is, the degree of freedom of a design of the part and electric 
supply radiation electrode with which regulation of an impedance is 
eased can be raised. 

[0061] If at least one of a dielectric base and the medium dielectric 
material is one of those which are constituted by the charge of an 
admixture of a resin ingredient and a dielectric constant adjustment 
ingredient, a dielectric base with the specific inductive capacity to 
demand or medium dielectric material can be obtained easily. 
[0062] Furthermore, since this invention can mount a surface mount mold 



antenna in the substrate for mounting, without using solder Even if both 
some dielectric bases [ at least ], and medium dielectric both [ inner / 
inner one side or ] are constituted by the ingredient with the melting 
point of 200 degrees C or less lower than the melting point of solder 
Simply, a surface mount mold antenna can be mounted in the substrate for 
mounting, and an electric supply terminal electrode and the terminal 
electrode for grand touch-down can be connected to the electrode pad of 
the substrate for mounting. 

[0063] If the amount of [ of medium dielectric material ] bottom surface 
part is in some which are constituted with the ingredient which has 
resiliency, such as thermoplastic elastomer, when a surface mount mold 
antenna is mounted in the substrate for mounting, medium dielectric 
material can be stuck to a substrate. For this reason, it can prevent 
that spacing between the electrode pads for the grand touch-down of a 
substrate changes with products the tip side of an electric supply 
terminal electrode the spacing [ between the electrode pads for electric 
supply of a substrate ], and tip side of the terminal electrode for 
grand touch-down. Thereby, the problem that the capacity between the 
electric supply terminal electrode resulting from dispersion in spacing, 
the capacity between the electrode pads for electric supply and the 
terminal electrode for grand touch-down, and the electrode pad for grand 
touch-down varies can be prevented. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown typically the example of a 
gestalt of a characteristic surface mount mold antenna in the example of 
an operation gestalt concerning this invention. 



[Drawing 2] It is drawing for explaining a related example with the 
electrode pad the object for electric supply, and for grand touch-down 
the tip side of an electric supply terminal electrode or the terminal 
electrode for grand touch-down. 

[Drawing 3] It is drawing for explaining an example of a means to fix a 
surface mount mold antenna to a mounting substrate, without using solder. 
[Drawing 4] It is drawing for explaining the example of an operation 
gestalt of others of a surface mount mold antenna. 

[Drawing 5] It is the perspective view having shown the conventional 
example of a surface mount mold antenna typically. 
[Description of Notations] 

1 Surface Mount Mold Antenna 

2 Dielectric Base 

3 Electric Supply Radiation Electrode 

4 Electric Supply Terminal Electrode 

5 Mounting Substrate 

6 Signal Source of Supply 

7 Non-Supplied Electric Power Radiation Electrode 

8 Terminal Electrode for Grand Touch-down 

10 Medium Dielectric Material 

11 Electrode Pad for Electric Supply 

12 Electrode Pad for Grand Touch-down 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

(a) 





[Drawing 2] 




<b) 



-11(12a,12b) 



-4a(Bn ai 8ir b ) 



[Drawing 3] 



[Drawing 5] 



[Drawing 4] 



(a) 




[Translation done. ] 



(19)H*W#ffff (JP) (12) ^ ^ ^ # CA) (ll)#ffffiSftkPt#^ 

*NMM2003- 110346 
(P2003-11034GA) 
(43)&BSB ¥^15^4^110 (2003.4.11) 



(51) IntCl. 7 




mimn 


F I 








HO 1 Q 


13/08 




HO 1 Q 


13/08 


5 J 0 4 ij 




1/24 








1/24 


Z 5 J 0 4 6 




1/38 








1/38 


5 J 0 4 V 




9/40 








9/40 
















OL (^9 JO 


(21)ffl«#^ 




^H2001 -296278( P2001 -296278) 


(7D mm 


A 


000006231 


















(22) t}\MB 




¥j£l3^ 9 £27 B (2001. 9. 27) 








rB26#10^ 




























rB26#10^- <f*5£ 








































rB26#10^ Hot 






















(74)^ax 


100093894 

































(54) Bfflo^i] a®*g^T>^±i5j;rx5-n^ffif^feaM« 



(57) [H*t0 W 

mm] ¥m*mm&i c t,z$mmgmT>Ti~ 1 
mm^mm^'y v 1 1 fc^^^^fit-rs. 

co-r^y v mmm comw ^v^t mm. zitlx mm-t 




(2) 003-1 10346 (P2003-110346A) 



[WfFff^iEH] 

[ft*ii i ] mmmfottL . z ^mmw-mmz 
ask £ # o aj -r *s*&mst»fmffi t ^?fm $ v •> & 

y f t;jf its -tt ^ fc*b<?)7'7 y vmm^nm^mm 
n&; w h t com terns. £ Bi&t & w$l t l x ^ & ; 

[ff*If2 ] ^mSfcl^Sti. ( 2 n - 1 ) ■ A/4 

stt Ltim^mimm^mmmmmry^, 
[ it ;j<if 3 ] temm?mmc?>ffi®w tmmt comcom 
itwm&t , y=? y vmmm^nm^mMt&mt 

tzmmn i x«tf 2 mm^mmmmmry^ „ 

[ffif<il4] ^l*Bliti^flSto5^W 

WftC i 0 SfiScS ixT v ^ ,1 1 iW$k t Ltzmsm 1 X 
tilftftif 2 Xiili Wcm 3 lEii^MI^MT Vt 1 ^- . 

[ff^iis] 4 yv--hmmtTVhy--bmm 

1 JMlftdtf 4 ^Mfi^ 1 ^lEK^HH^MT 

[ it mn 6 ] mwtmmo'j?* <t h t , 

mnMb^D^—^hhv^mM. 2 00°ciilT« 

it ^11 1 Tbmmm 5 emtvfr 1 o te^mcommmmm 

MfAiz £<9M®,z fix^&z tzmmt Ltzumm 1 n 
mmmn e <rmtnj» 1 ^ztm,cmmm.wm.T 

~?~xh a ^ t Sr^t L^tf 7 m&^mmmmi 
ry"ri- a 

[ 11*11 9 ] if *n 1 Jbmimm s coMix^^ 1 o ^ie 



[0001] 

^b^zmmmm-^ z t ^"-c-s ^mmmmmryr-rn 
£xf^ti%Mz_tzmmnt l zm-th h<ox$>& „ 

[0002] 

/ 1 2 Srir t , limaf* 2 «±ffiti±ft 

iMS3^'ffMs^xTv^ 0 a/s. mrn#&ft2<7)fflm 

^it^d. i^^4i5^«:ffi4«TJffifflij (5tasM) n& 

( mm ) ti^mKitmffi 3 tcfiM^tit u ^ . 

[0003] J; 5 ^iffiSSiryft 1 Mi 
(£»ft«« f: wS^f ( ) 

«i^i7>ft 1 zmsiMM 5 tewmmm-f&m 
[0004] j: -5 tsi^ryft 1 

V^T^ftl^S3(4Ty^l)#S:fi3 . 
[0005] 

[%^i|?^t J: -5 fc^HM] ;«SffllSI7Vf 

H^f'jfflLT. ^4ra^fl:ffi4«^fiJfc. 

jSi 0 tffiv^#^^(i. 4 i ffl^B4?aS^f7l«#;a#:2 

[0006] i£75*|^r^(i:. Mi(i\ ^4ffi^tt«4 i; 

[0007] zcomttziamm&mi't&fiiMzf&z 



(3) 003-1 10346 (P2003-110346A) 



fitih^Xfo*) . ^comm. ^BaWiaf y&frjffl-fr 

-r^ ^nvmTnmt, msm^mmzm^tix^ 
^mm^rnm^ •/ k t &mm-t& z. t ^-es , t^-o. 

[00 08] 

[ mm z mm- h tub^m ] ±ie bw£ mat? &t&> 
z^mkLx^z. -t^hib, mi commit, mnib^ 
imi* fix r yr-rmm^n d ^wmmm t , s&nfe 

WS t ixT V ^gffi^T y T-t- t& , 

ftfi s ia^ ismmmmmizmmz ^trmf £> fu 
t ^ , mkmrntwrn^ > y {zm^^htz^w 
^ y YmmmkTwmmmmm&nm&wmzwm 
S^TlSft^tlTiiO, ^K^nm^wmkf^yY 

mm h v ^mmznnx^ o atf m^tix . t&ftm 
mM^-ifLxmm^zmm^n^wM^ftxii^^ 
tkmrn^- mmcojtmmz . mmMMcomm^mm^tix 
t ^ s *&mfflcoms^ ^ 7Ht« rmzmM: ?fm l . t . 

h'stfifflssg^«fliw5fcsffl!i*4. wsmsicommz 
m^ttxuh ? y Ym&m^mw ^ >/ k t orat^ 

[0 0 0 9]IS2^HH(i. Igl^BgcoSfiitS-ffii. 
#&mfifcftfmffi(4, ( 2 n - 1 ) ■ A/41 ( ntigf* 

[ooio] is 3 <?mm±. m i xiiiS2 o^^^ 

[ooii] iS4tofg0j!(i. mix(im2xa^3«fg 
[ooi2]$5 ?mm±. m i —iS4 ^fgHjoMti.^ 

[0013] H 6 cD^BHii. 1 —IS 5 <7)3|BJ|<7)M;fXJ5 1 

i -mwmnmm: fix. , itft»^^ < 1 *> -as 

jfk^ mftWmMkcr>o%cr>— ^fol^^mMi, 20 

mmk Lxv^h, 



[ o o 1 4 ] m7<7mm±. mi~~Whb<7mm(?Mii.fy 

[0015] mScD^B^tJ^ ^7<?)^c7)fi|jS^^Sjt. 

[0 0 16] lg9(7)^fW(i:iift«tML, Hl-lii8c75 

ixTV^i h^^h LT^S. 
[0017] ^mSffi5^mS«5tSflJJtt. 

mgmwtcnMmzmwL ztvx^h t&^mvMw >y h* t 

■r. 

[0018] zmzk *) , ^rnaM^ms^ . *&«ffl^m 
Ytzmmztix?7yYtzmtmti& a 

[0019] Z\CDi. o C i^HflT'ii. femSffi^ttS 
«5feirafM S- J&flffloWfli; ^ «y H t . i ?t . ^ 5>F Sift 

MtfrtFWM "kV'y y y mmmcowm; ^ -y y t . -eix -e 
b° y tea Ltzwyztc wm$&. % m±-r &~k #t s 

[0020] 

[oo2i] ii ( a ) ui. zcrmmwmimmmm 
^z^xwm^mmmmmry^co-mmMwm^ 
m$wmte£*)^ii. hi (b) hi (a) 
iz^tA- Am^mmm^m^mz^tix^^ „ 5r 

mvxhx<. z\<7mw.BMMxi£, amgaryf 

ffiisir ytt k m-%w^izi±m-m^tt t , 

[0022] ^»^jftm^JT"(±, si^iryft 
i wf^m*** 2 tcii^fl:Kitmffi 3 ^?fm § ti & t ^ 

^-*E*&^K^^ffi7 (7a, 7b) ffimtik8m&3£ 



(4) 003-1 10346 (P2003-110346A) 



b , attiti7 (7a, 7 b) b WMt&1M,im 

imzmfttt^z^ man.. mmmmmm3bm^ 

[0023] ^commwrnrnxn, ^mmmmm3n. 
( 2 n - 1 ) ■ A/4i ( nimmm) n&mtimmm 

[00 24] f^fls*ft:2(i. ^MMffi3^ 

^5- =5: if) ^F^ix^PttW 

^ & » ;«o=t 5 2 j^-r & c i: 

tf^#:*#:2^S^Wt4t LTSUHLT i < . 

[0 0 2 5] fSm#:*#:2Wf|iJfflH{i^m^mffi4 
fc. ^^yKfiffifflira^mSS (8a, 8b) ktfm&L 

$*rc ^ s . mmmi-mMA co-mm ( mom ) 

MlS3t^§^ fl&SfiHBI (*») (ii^ma* 
2 c^rtWtlfattTilf 0 ittif ffM§ixT!^m»*2 

KfSfflffl^ms8a^-^fM (©si) im^mmm 

li7a ^7 y VmWm$m^WM8 b (DSSfgffl 

[0 0 2 6] itOSUS^FJM^^ffiH^MryT"^ 1 £ 
(ilSIMO 5£{i, 12 (a) t^t-j; 

o ^msM^mffi4^^fM4 « tmj^i&i-rse«^ 

^Iffloti^')' F 1 l£%M£ixT^& 0 

y K®*tffl3S&?^fii8 a<?)5fcSSBffl!l8 « a C^M^^fi 

M^ii^yF^ftTO^mS^-y M2a^, ^VF 

fiifflSfiS8 b^^fjjs « b tmj^ifii-rses^ 

(i^'^y Ffiafflcomfi^y F 1 2bi\ ^ix^'ix, B 
f&ZtlX^Z. Mill ft-^-ft^ 

6tfg$^ixT^& 0 /5yh'giffl<otS^"'y 
f i 2 a , i2bii -Hx-m. y'yyvitzm&^tix 

[0 0 2 7] iBiSl7>ft 1 ^'HSIffig5^>^> 



^ mm 8 a (joftsaai s « a t ^5 y Fmmm&w * -y 

Fl 2 ah«P H 1tti:^SC 8 a £/ 

mS8 b O^fSJS « b t ^ y Fffiiffiffl<?)*E^ v F 

1 2bi;«P H 1(;(i^*C 8 b fi\ Ztl^tl. BtfLZtl 

[0028]^, ; o^jwjpj-m, *&mss&?«ai 

4c05tailJ4 ac7)®«(±, gtffl(?)ii;t7 F 1 1 CO® 
WiilaMf/ H2 (b) ^-Ti a mflffl 

7*7 y Fff ififflS^mS 8 CD&9u& 018 a a , 8a b C 
BBLT *> , IH«T"* 0 , ^ 7> Ffgffiffl<7)«S^°-y F 1 

2 a, 12b«fflf};Rf, ^ y F®t-£ffl 
Ofl;S^°'y Fl 2a, 1 2 btfOffi^j; 0 tK^ot^ 

[0029] ^ffiSI^MTy-fT" 1 £H=SS1R 5 

l>^\ HS*«5t3>Pf-r^*HllgMTyT-M«IIS 

8 a b <7)ffi«^flfflOflffi^°-y F 1 1 Fit ±fi 

fflir,mffi^°'y F 1 2«OT1J; 0 t^o^^Ji, ^^J; 

Mm 4 CD9c$sM Aa*?7'?yV ffi ffifflSl^ Wffi 8 WftSB 
W8 a a , 8 a b ^ffi^HSSS 5 OttSfc^ -y F 1 
1, 12a, 1 2bizmnfil^&C\b&XiZ>« Z\ti 
iz i "9 . SIgfiMcOJf fe->^ CjaHLT*&«4ra^«S4 
O^feSfsflH a t^fl;fflOfl:S^°.y F 1 1 i;CDPEg^SC 

4 ^\ ^"5 y FfiififfliB^mss 0>%m sis « a ,8« 

b i; ^'5 y Ffttfifflcoms^" 7 F 1 2 t c7)P h 1c7j§*C 

[0030] c\cr)mmmmxu. ^m^ms4^^ 

4iB«4 fft»ISA°7 F 1 1 fclCt-DT&iflS 
ffiJSh, ^"5yF»±fifflSM^»ffi8a^m|IJ8a a h 

^ y Ffi±ffiffl«m«7^ v f i 2 a i: t x -o xmt tih 

7*7 > F'g±fifflc0fl:Sy^-y F 1 2 b i: t j; -d XWit tl<£> 

mmtiziz. zti^ti. mfrmm&i o ( 1 o 4 , 10 

8 a , 1 0 8 b ) ^ffM§tLTV^ 0 iix^^fSfl:W 

i o ( i o 4 . i o s a ■ i o 8 b ) ti, mnn >y- 

[0031] 1 0 4 (±, if&mJSdtmilfi 3 C0>f 

y f - r y * z #jt t mtmtmmm & *> . ^ . 

3 WQffi ^Sto^> Steffi*, ^fSWiEtStan 

Cfifetfmffi 3«-fyt- ^ y x A*fi#flt*^i!g 6 fujco >f y 
u-r y x b ^&&%msx'h h . t$mm=F-m 



(5) 003-1 10346 (P2003-110346A) 



4 Z i: £ i 0 . ^ttfeIMS3fli;fI^«fe 

m^ttm* 3 fiij ft 6 fiij t ^s^r-c* s 
£ti. MilMi o 4 (s. ^mifeiffl:S3iiijfcft^-ffi 

[0 0 3 2] S/t, t&VMMVM3cr>4 yt°—?yxtf 

imimw.em^4 yt:-^yxtm^m^ z t &x- 
t? ztiteut, *&m^ms4«^fijj4 a t^mm^ 

m^titaa.v^x\ m-ftwwtii o 4 1±. 

S4«^ifBfM4 a hlfeWMCDWM^v Ml [§J£r&JS|ig 

io 4 (i i^m*s#c2»i:tpm*j; o £>^4tM* 

[0 0 3 3] ^7 V Hffi±4fflSffi^m«8 aO^fJJS « 

a hfyy KglfflfOfgA" 7b4 2at olSJcoWMc 

a b t /7yMtftffl«liA' 7 M 2b fccoOc^g* 
C 8l ll f7> HSffiffl^^S 8 a , 8 b O^fSJ 

8« a , 8fl b t^>' vm&mcomw^v M2 

a , 1 2 b t S-aJaifeW^^ 3 - h ^SMfiitS-tmif 

i^. ^ofcto. mmmti o 8 a , io 8b fi, ^ 

« a , 8 « b t y b'ffitf fflcoflffi^^ 7M2a, 1 
2bt S-aJSifeWt^ 3 - h 

[0034] ^^pmw 1 0 4 , 1 0 8 a , 1 0 8 b £ 

* ^if mws^'ft & . ; ; T(± , mimmw 1 o 

4 , I0 8a , 1 0 e b «fl§fi£*m(±. SOlBSms 
[ 0 0 3 5 ] &-i3. #WM?tfl;Wl 0 4 , 10 

Sfcfris^w i o 4 . i o s a , io 8b ai^ms 
tit 2 tlUt#W^J;OSJiScS#iT^Tt i^. 

^i^mwi o 4 , i o 8 a , io 8b ii mm. 
— wtffMzivffij&ztix^x&i^L. mm. 

[0 0 3 6] £ £ (C, #&/fP«*f 1 0 4 , 1 0 8 a , 1 
0 8 b (i^< t C J j£®§E^Wtt7J^fc£#S (Mi 



§is«5t^tL^Bi(c. swH^mwi o 4 , i 

0 8 a , 10 8b «EI^SM5«lW^f2 
Wltiic'-ell.Kt*!.. «il-filffl 0 4 , 1 0 
s a , 10 8b OlItI£lS5i?)lSitf«fJ 

©iiA 7 f4 im^mm*?, ^yyvmmm^mM 

8 a, 8b<?D5feffiffl!l8 « a , 8ff b t^VMSfflO 
IlA'y M 2 a, 12b ^WhI^"®^ i 0M^I> 

C 8 a , C s b Wtf^^S SrK&±LT^MC 4 , 

c 8 a , c Bb zm&&<m&imz-t&c\ti> :i x^&<, 
[0037] ■zcrmmmmmxtz, mmwmmryT-r 

2 ^ S^Sfi? 5 [zMjE-th fzib^mnm^ti 

xuh, w^cr>mxi±^ frLMzk^mwkWbz-frm: 
[0038] zcrmm&mmxu. ^oeiie#s i 3 

y^mmmrnm^ a, s b c?3#5fcaau4 « , s 

a a , 8a b i\ ^iX^iX^fJE-T SUSSS 5 

■y M 1 , 12a, 12b t>ff[*lIBg-f-^ 0 ZiUzJ: 

0. Miif. ff-^f**&i!I6*^*&mffl^ffi^ 0 v H 1 1 

Kl 1j&^^*C 4 *^LT^m^mS4WEiaS^l 

Tfem&M«S3w*fe§^^ 0 z^imimizi.^ 
[oo39]*!t, ^mmitms3 h*E^mmitms7 

(7a, 7b) <?)«JSiB-^t <£ o T . MIMfli 7 

[0040] zcommmmM^z^mi. t&mfiFFnm4 
co%$m 4«. axxf. y'^yv mm^T mm &^ 
»8« a , 8« b ti, ff^ilfll o 4 , 

10 8a , 1 0 8 b £1TLT, H^S«5comS^°-y K 

11, 12a, i2bt^nmtw.~fhzbffixiz>n 

^"^ >- KtS±fiffl^fl:S80^«8 a a , 8 a b 

(±, mm. §i*iiLttiA°7 mi, 12a, 
[0041] mw^fiff, mmm^mmA^mm « 

t»»ti^^4 1^. Sfc. ^^h'SSfifflSS 
^SSO^SffifflJS a a , 8« b t ^'7 V KtStifflcom 
S^°'/M mm, ifiiW^«fflS5ML3r<-T 

[0042] ZCOfcib. ^m^«ffi4^$ 1 cifffifM4 ce 
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^a«5±c?3ms^^v mi, 12 
[0043] t.tz, z^mmwmmxn, ^mzmmn 



[0044] . 



s«5tC 



co 



[0 04 5] 

S4£05 f cSiM4 
fIJ8 a a , 8 a b (il 



^ 1 £ Sgit^ 

HfflS^^jTJi, ^ffl^Jffl-W^ «Hii7yf 

&^xmttffif&a. i&mm^co^mmm^tix 

isgsts 5i«iiA"7 hi i , i 

2a, 12b £ HffifSM L% C £ «T\ ItSS 

«iSiryft i *K SfflasiTyft i £tsct 
[004 6] £ d£onj6^®MT(±, ^msiB^m 

S4^^fM4 a tM«ti^"7 H 1 1 fcC^tfOJK 

^tstt# i o 4 itwbx-fo hc\bt>->t>, ^mmmmm 3 
^m^ms3(73ry^#tt^mtt--g.c:i:5r<, & 

^ttW 1 0 4 ^Jrtfitt^Sr^tl^-f-^ ^ i; ^T"# 
ififcriO. Mi(l *&^IMS3fIiJi;fI^ffife 

T, *&mS^mS4W5 1 c4ffifM4 a tfetfflOtlA"-; K 
1 1 fc«r H 1cO§iC 4 ^fijffl-f-^^ii^^fc^^o 

[0047] icoie ^tc 4 0, *&msct*m 

S 3 M t f i^Wte ill 6 f JJ t CO -f y t° - x MS £ IX & 

d t3&*T# s i t ^mmmm3co4 y\n~yy 

< i SrO , l&fl^ftf^* 3 »fMf « i iffi £ m tb h H b & 



[0048] Sibt. *ISS5tli, HKWt. ff^r 
3yf>tt tTSt^S - t &C0X\ DC*7 

[0049]^, z comm. c-commmmMizmm 



2o(;i^f, lottii^L, 3oiil±T't i:< , 5fi 
(i, 1 -30^S^«S4 3 ^'4± 

imTnm 8 ^ -n-co mm \z h tz ^\ m t k\ i o o 
>- HSififfl^ms 8 izMmmismskmmm i & 
mmzmm^fixv^Bmb Lttiu. 

[0 0 5 1 ] SA»t. icoSII»JMT"(i. #BB^fflffl 

^ti^«i*«fr 2 ^n^a«5 tia^rs#si: t 

^. -€-wsi^£?)#st; i 0 2 £^^*« 5 1 

B3tStJ;^^ I^m#:*#;2t/ll##^«Si 
4£ta(tS 0 s/s, lilI5(;ll ^««SPl4tS 
JE-TSfiSt. PSPl 4£ffMS-ti:-g>^^^Ma?Ll 5 

£®jR-r&. ^lt. Pi:#cs#c2^wa5i 4^sisa 
« 5 omiiTL i 5 tff a l , wsp 1 4 o/n^n^« 5 

[0052] ^r*3, %s%hA,, mntfcmtk2Ztt'&¥-m 
cy : Mm&mzMtt>ti. 3&»o, ^a«5tiSM^M 



miryft i £H^*« 5 tn 



[ 0 0 5 3 ] 3 dOWfi^FJMT'(i:. ^miffi^m 
14^/5 y HfStifflS^mSS (8a, 8b) 
#c*#c2«fIiJHt?FMSti.T^/-c*\ Wiif. H4 

( a ) ^IIH^, 04(a) «0A-AgP4J-£0ffirffi*« 

^-H4 ( b ) cox ~j> c ^m^me4^'^>' Hfttffi 

MS^ffi8 (8a, 8b) 2 Wl^SPtff^ 

j^c l t h i. v \ § to {z , c onas mmm-ci 4 . ^msffi^ 

^S4 5 >- KSiffifflS^fi 8 ( 8 a , 8 b ) 
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mifJ&&t%tiX^ti&. Mx.lL 04(a), (b ) CO 
(8a, 8b) <7)&9&m* , ^ixm, f8«#Sfls2 

Mmtetwrafr o ft(f ffM lt , ais^msffi^ms4 

y FffiiffifflSf tt«8 (8a, 8b) C9#5fc3ffl!l 
8 « a , 8« b £MI£MM 5 amnm)V&^'v V 1 1 
&&V^i^y Kigiffiffl^flS^V Kl 2 (12a, 1 

2b ) iz&frmmtiozftLxttfammzit&miiLb 

LXhXW 

[00 54] £ iWMWJMTii, if&mfifeftfm 

mmx-fo o iix^*&mftiMs 3 ^ni^^ 

< , Mi. if, 5ry £' coftfe <7v t ^ - ymux i> =fc 

[0 0 5 5] £ ^«0HJfc^S8MT(±. gfcftMfcf 

B$L-f&{mm^tzfi\ turns* 2 ^imm^ z<r> 

[0 0 5 6] 

T \ \h m& n° >y H fc S- tfr L T aJS i&fft tSfi^-T h Z 
b &X % l> „ i co ft , raflS h* Sf tfiffl 

[0 0 5 7] itU-J: 0 , ^BaWtab°yt@HL^» 

co isj®^ , WAttcDp H is & ®mt &zb vx * 
c\<7)c\bfrh. mmvt^m\^mmmiry^i-ti 

[0058] § i&m^m««^sr« , mm 
^mmz^m^tix \ ^ 5 mnfi^mw ^ v v t t,zmt 

ruitikmnm<rmmzBW$:?h bRiiz %\,wx\ 

x\ Mitmmtaitmw&*m£t& z t w-c* & . 
[0059] zcotztb, ^iYmmM^ttmmm^mmz 



[0060] BiW-mff . I&«4raf «ffico$tmit^« 

Mcoms^ ^ -y f t (vmvMmz x-ox. fetMtiii 

&<ox\ mmmmm^ y^-yy^mmmmm 
cuy^-yyx[zm y ^^j:<xm^, -o- 

[006 1 ] S^mwod *>«^< t 

§ v ^is^-f^w zm^zn &zb wx- 

[0 06 2] d^HBti, ^BB^fiJffl-^-f^, 

WMbcDo -tb<X>— -fjhi>^l±WJt\ ^HcDM* J: 0 ^ 

o ox^T^m^n^Mmizx <om^tix^ 

[0063] ffi^-pm^coSffigR^^', M^if»^Htt 

x^hh^zh-oXi±. ai^ryft*^ft 

i f: ^'T'^ § . z c^tzfo . mn^w&^mkm t mm. 
ofetffloii^" v k i; ^m^mm^. y vmmm 

co^coraPi^Wnt J: D c: i: ^ffiihi"^ c: b 
Xb h „ <IfU;J; 0 . PBlPi«(f ti@H t^mmira 

fflSraf WMb ^"yy YW®&eMM>^-; Y^eM*tf\Z 

^<b\^o rnmz m±-th z b & „ 

[HHcDfB#^f?J0J!] 

[01 ] *^tf^l>HSfeff^JMtBV^T#TO5r^ffi 

m^m.Ty^mmm^m&mz^Ltmxfoz,* 
Mb , t&mm^r^y Ymm<nm&^v vb^mmm 
[H3] ^ffl^flffltfcsiMryft^ssi 

[H5] HH^MTyx^co^M^^egt^t/S 

[W^-cofU^] 

1 iSffi^MTVT-f 

2 f^m*** 

3 *&mfewma 

4 *^3ffif Ml 
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[H3] 



[H5] 
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[H4] 
(a) 




4a 



10 



i 



11 V/y///////////////'/7^ 



(72) fgs^ fell C 

M^^|i3lMTfT^#-TS26SlO-f- tt^ 



(72)%HH# J [[Si —ft 

Mtl5l« : ^P]MTU%ff-TS261llO-f' ftit 

F^— A(##) 5J045 AA05 AB05 AB08 BA01 DA09 
EA07 GA05 HA03 LA03 MA04 
MA08 NA01 
5J046 AA04 AA09 AA10 ABB PA07 
5J047 AA04 AA09 AA10 AB13 



